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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBisieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUIEHUE, (POpMHUpYyEMOe TPU U3YUECHUH 00YyUarOIIUMUCS
NOHATUMHBIX OCHOB TI'€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELICHUU T€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IIpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTU (PM3MUECKUX 3a]a4.

[lenb ocBoeHus mporpaMmbl yueOHOTo Kypca «['eomeTpus» Ha yriryOnéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaIOIUXCs IPU U3YYEHUN
rEeOMETpUH, KaK COCTaBJsAOUIed mpeaMeTHOl obmactu «Marematuka U
nHpopMaTrKa» yepe3 o0ecrieueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaAHUS
0oJee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPUH,
Y HEOOXOIUMBIX JJIs1 YCHEIMIHOTO MPOPEeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3layaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NpeCcTaBICHUsI 0 TEOMETPUU KaK YaCTH MUPOBOU KyJIbTYphl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMuUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SIBJICHUS OKPYKalOUIEro MUpa, 3HaHWE MOHATUMHOTO amiapara o pa3ieiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

dopMupoBaHHEe  yMEHHUS  BIAJETh  OCHOBHBIMM  TIOHATUSMHU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEICHUHN PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pEILIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJINUTD JOKA3aTEIbHbIE PACCYKIECHHUS B XOJ1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlad U 3aJady C MNPAKTHYECKUM COJEP:KaHHUEM,
dbopMHpoBaHUE MPEACTABIEHUS O HEOOXOAMMOCTH  JIOKA3aTEJIbCTB  IpHU



00O0CHOBAaHUHU MAaTEeMATUUYECKUX YTBEPKIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUU
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTyaIbHBIX M  TBOPYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATHFHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI pPAaclo3HaBaTh IMPOSBICHUS T'€OMETPUYECKUX MOHIATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBbIX  TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCJIEIOBAHUS MOCTPOEHHBIX MOJIENEH,
WMHTEPHPETALNUN [TOTYYEHHBIX PE3YIHTATOB.

OCHOBHBIMH COZAEPKATEIBbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «/BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIIEHHOM ypoBHE 00ydyeHus B 10—
11 kiaccax, OTHOCHUTCS KO BCEM COJEpKaTENbHBIM JHHHUIM Y4yeOHOro Kypca, a
(GopMUpOBaHHE  JIOTUYECKUX YMEHUH  paclpeiensercs He TOJIbKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM 00yYaromuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY I'€OMETPUUYECKUX MPEJCTABICHUN 00YyYarOMIUXCsl, paclIupss U yriyOmss
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIeH yueOHOoro npeamera «MareMaTukay;

HOJFOTOBUTh OOYYalOUIMXCA K MPOJOJDKEHHIO H3yUYEHHUS MaTeMaTHKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHOro kypca «l'eomerpusi» Ha YIIyOJIEHHOM YpOBHE
otBoauTcs 102 vaca: B 10 kimacce — 102 yaca (3 yaca B HeJeno),



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsMeIX. [lapannenpsHOCTh MPSAMBIX U INIOCKOCTEN B POCTPAHCTBE: MapaJLJICIIbHbBIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIUIEIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTpaHCTBE. [lapayeapHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema 0 TpéEx
MEPIICHIUKYJISIPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yriia. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIUIOB TPEXTPAHHOTO yIuia. TeopemMbl KOCHHYCOB U CUHYCOB Ul TPEXTPAHHOTI'O yIJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yromsHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenume s, TpsAMOYTOJIbHBIN MTapaJIEICUNE U €r0 cBoMicTBa. KpaTuanime
MyTH Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHAas
teopema [ludaropa. [Tupamuaa: N-yronbHas nupaMuja, NpaBUibHAs U yceuEHHAas
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel MNpaBWIBHOM NUPaMUIBbL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAs MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. [Ipeacrasnenue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCADP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIONIA/Ib OCHOBaHMM, TE€OpeMa 0 OOKOBOM MOBEPXHOCTH MpsiMO npu3Msl. [Tnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeNeNue d, CUMMETPUs NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. J[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yyrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3lIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BeKTOopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpPJIMHATaMH TOYEK. YTOJI MEXKIy BEKTOpaMu. CKasIpHOE MPOU3BEIECHHUE BEKTO



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SBJICHHHA, MPOLEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTHX HAyKax, TEXHOJIOTHAX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKECHUM HAYKU U AESTENBHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HU, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM aCTeKTaM Pa3IN4HbIX BUAOB UCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3uvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATH COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTeMaTH4ecKoMy  oOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHHE MaTEMATHUYEeCKUX 3HAHWUN IS pelieHus 3ajad B 00JiacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN MPAKTUKK, TOHUMaHUE MaTeMaTUYECKON
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUIS. pa3BUTHUSL LIMBUIN3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKHA W MaTEMaTHYECKOM
KYJIBTYPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MIPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECCTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
OTpeieSICHUs TIOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKaIIy,
OCHOBaHMsI /7151 0000IIIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylnupoBaTh U  MOPeOOpPa3OBBIBATH  CYKICHHS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTECPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOSATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
LEJISIMA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KUBaTh Pa3jIM4Me W CXOACTBO MO3UIMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHMBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOTHATH CBOIO YaCTh PAOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT MO KpPUTEPHUSM, CHOPMYIUPOBAHHBIM  YYACTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



cBOOOJIHO pACMO3HAaBaTh OCHOBHBIE BUABl MHOTOTPAHHHUKOB (IIPU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJIaCCU(PUIIMPOBATh  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHMA  JJIA
KJIacCU(pUKaLUY;

CBOOOJIHO  ONEpUPOBAaTh  IOHSATHSMH, CBSI3aHHBIMM C  CEUYEHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

BBIIIOJIHATH napajuieIbHOE, LEHTPAIBHOE U OpPTOTOHAJIBLHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIITOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

CTPOUTH CEYEHUS MHOTIOIPAHHMKOB PAa3jJU4YHBIMA METOJAMH, BBINOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTIOIpaHHUKOB  (TpHU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

CBOOOJIHO OINEpPUPOBATh MOHATUSMHU: CUMMETPHUSA B IPOCTPAHCTBE, LEHTD,
OCbh 1 IJIIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;
CBOOOJHO OIEpUPOBATh MOHSATHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHATH JICHCTBHS HAJl BEKTOPAMH;

pemiaTh 3aJadyd Ha JIOKA3aTeIbCTBO MAaTEMaTHYECKHUX OTHOIICHUA U
HaXO0XKJEHUE FEOMETPUUYECKUX BEIMYNH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pEelIeHN MaTEeMaTUYECKUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

OPUMEHATh NPOCTEUIIME NPOrpaMMHBIE CPEACTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh, NPeoOpa3oBbIBaTh W MHTEPIPETHPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

OPUMEHATh MOJYYEHHbIE 3HAHUS Ha MPAKTUKE: CpaBHUBATh W
aHAIM3UPOBATh PEAJbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIC MOHSTHUS B
mpolecce IMOMCKA  pelleHusT MaTeMaTU4yecku  CcQOopMyJIMpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAlbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJIEIN C HCIOJIB30BAHUEM TI'€OMETPUUYECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUYMH;

UMETh TPEJCTaBICHUs 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — Ipaxriiecikue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
2 B3anMHOe pacnionoxeHue npsMbIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuKu 7
BexTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoTbI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbBbIE
uudgposbie
o0pa3oBartejibHbIE

pecypchl

OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PHCYHKE IIOCKOCTH, IapalIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsiTHS cTepeoMeTpHr: TOUKa, psMmas,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBHJIa U300paKeHMs Ha PUCYHKE
IIJIOCKOCTH, MAapaJICJIbHBIX IIPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsATHs: nepecekaronecs MIOCKOCTH,
MepeceKaromIrecs npsimasi ¥ II0CKOCTb;
MOJIyIPOCTPAHCTBO

[TonsTHs: nepecekarouuecs MIOCKOCTH,

IepeceKaroIuecs npsimasi ¥ III0CKOCTb;
MIOJIyIIPOCTPAHCTBO

02.09.2025

03.09.2025

05.09.2025

09.09.2025

MHororpaHHuKH, U300paKeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0HEKTOB

10.09.2025

MHororpaHHuKH, U300paKeHUE
IPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

12.09.2025




AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

16.09.2025

10

11

12

13

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEpEOMETPHH U NIEPBHIC
cieactBus u3 HUX. CrocoObl 3a1aHus
NPSIMBIX M IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHUS MPSMBIX U TUIOCKOCTEH

N306paxkenune ceyeHunit mupamMuibl, Kyda u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 uxX
pé6pa. N3o0pakeHune nepeceueHus
MOJYYEHHBIX IUIOCKOCTEN. PackpalmBanme
MMOCTPOCHHBIX CEYCHHI Pa3HBIMH [BETAMHU

N3o06paxkenne ceyeHuit mupamMuibl, Kyda u
MPU3MBI, KOTOPBIE MPOXOAT Yepe3 X
pé6pa. N3o0pakeHue nepeceueHust
MOJYYEHHBIX IUIOCKOCTEN. PackpalmnBanme
MTOCTPOCHHBIX CEUYEHUN Pa3HBIMU I[BETAMU

N3006paxkenne ceyeHuit mupamMuibl, Kyda u
MPU3MBI, KOTOPBIE MPOXOJAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHust
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanme
MTOCTPOSHHBIX CEUEHUN Pa3HBIMU I[BETAMHU

N3o006paxkeHne ceueHuii mupamMuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOJAT Yepe3 X
pé6pa. Nzo0pakeHune nepeceueHust
MOJYYEHHBIX IUIOCKOCTE. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETAMU

17.09.2025

19.09.2025

23.09.2025

24.09.2025

26.09.2025

30.09.2025




14

Merton cnenoB Juisi HOCTPOCHUS CEUYCHUI

01.10.2025

15

Merton cieoB il HOCTPOCHUS CEUCHUH.
CaoiicTBa niepece4eHni MPsIMBIX U
IIJIOCKOCTEN

03.10.2025

16

17

18

19

20

Merton ciae0B s TOCTPOCHUS CEUECHHH.
CaoiicTBa niepece4eHni MpsIMbIX U
IIJIOCKOCTEN

[Toctpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 111aroB
MMOCTPOEHUS

IToctpoenue ceuenuii B nupamuze, Kyoe no
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3alIUCh LIaroB
ITOCTPOEHUS

ITocTpoenue ceuenuii B nupamuze, Kyoe mno
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3alIUCh LIaroB
IIOCTPOEHUS

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3alKCh L1aroB
IIOCTPOEHUS

07.10.2025

08.10.2025

10.10.2025

14.10.2025

15.10.2025

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLMOHANIbHBIX oTpe3kax. [lomobOue
TPEYrOJIBbHUKOB

17.10.2025




22

23

[ToBTOpenue manumerpun: Teopema
Menenas. PacueTsl B CEUCHUSIX Ha
BBIHOCHBIX YepTexax. Mcropus pa3Butus
IUTAHUMETPUH U CTEPEOMETPUN

KonTponbHas pabota "AKCHOMBI
crepeomerpun. Ceuenuns"

21.10.2025

22.10.2025

24

B3anMHOe pacnionoxeHue npsMbIx B
npoctpaHcTBe. CKpeluBaromuecs
npsMsble. [Ipu3Haky cKkpemuBaromuxcs
npsaMbIX. [lapamiensHbie npsiMbIe B
IIPOCTPAHCTBE

24.10.2025

25

Teopema 0 CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IPSIMOM IMapajuIeIbHON

JAHHOM NMPSMOM, TPOXOSIIEH Yepe3 TOUKY

MPOCTPAHCTBA U HE JIeKAIIEH Ha JaHHOU
npsMoi. JleMma o nepecedeHuu
MapaJuIeIbHBIX MPSAMBIX IUNIOCKOCTBIO

05.11.2025

26

[TapannensHoCTh Tpex npsMbIX. Teopema o

TpEX MapajuleNbHBIX NpAMBIX. Teopema o
CKPELIUBAOIINXCS MTPSAMBIX

07.11.2025

27

28

[TapannenpsHOE POEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapajlieIbHOTO
npoekTupoBanus. M300pakeHne pa3HbIX
¢buryp B napaienbHON IPOEKLINUN
MenTpanbHas npoeKkuus. YToiui ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOII
MEXy IPSIMBIMU

11.11.2025

12.11.2025




29

3a,Z[a‘II/I Ha JO0Ka3aTCJIbCTBO U
HUCCICOJOBaHUEC, CBA3aHHBIC C
PaCIIOIOKCHHUEM IIPSAMBIX B IIPOCTPAHCTBE

14.11.2025

30

[TonsATHA: MapauIeIbHOCTD NPSMOM U
IUIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
MapajuieIbHOCTH IPSIMOU U MJIOCKOCTH.
CBoiicTBa napajieIbHOCTU MPSIMOM U
IIJIOCKOCTH

18.11.2025

31

['eomeTpuueckue 3a1aun Ha BHIYUCICHHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajuIeNbHOCTHIO MPSMBIX U MIIOCKOCTEH B
MIPOCTPAHCTBE

19.11.2025

32

[ToctpoeHue cedyeHust, MPOXOIAILIETO YePe3
JAHHYIO TIPSIMYIO Ha YEPTEKE U
MapaJyIeIBLHOIO IPYTroi nmpsimoil. Pacuér
OTHOILIEHUN

21.11.2025

33

[NapannensHast MPOEKIHS, TPUMEHEHUE TSI
MIOCTPOEHHUSI CEUEHUH KyOa U
napauienenumnena. CBoncTaa
napaJiesienue1a i MpU3Mbl

25.11.2025

34

35

[TapannensHele iockocty. [IpusHaku
NapajIeNIbHOCTHU JIBYX IUNIOCKOCTEHN

Teopema 0 mapajIeIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, IPOXOASALIEN
yepes3 TOUKY, HE PUHAJICKALYIO TaHHON
IJIOCKOCTH U CJIEJICTBUA U3 HEE

26.11.2025

28.11.2025

36

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH IIPSIMBIX IIEPECEUCHUS

02.12.2025




MIPH NIEPECEUCHUH IBYX MMapaljIesIbHbIX
IJIOCKOCTEH TpeThe

37

CaolicTBa napamieabHbIX INIOCKOCTEN: 00
OTpPEC3Kax MapaJlJICIbHBIX ITPAMBIX,
3aKJIIOYEHHBIX MEKY [1apajuleIbHBIMU
IUIOCKOCTSIMH; O IIEPECEUSHUHU TPSMOM €
JBYMS apaJljIeIbHbIMU TJIOCKOCTSIMU

03.12.2025

38

39

40

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

[ToBTOpEHNUE: TPUTOHOMETPUS
HPSIMOYTOJILHOTO TPEYTOIbHHIKA

CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOIO
napajulesenunea

05.12.2025

09.12.2025

10.12.2025

41

42

43

44

Boruncnenue IMH OTpe3KoB B KyOe U
MIPSIMOYTOJIBHOM ITapajuIeIeuIe1e

IlepnieH IUKyYIAPHOCTD NPSIMOU U
mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH MIPSIMOHN U
IJIOCKOCTH

IlepnieH IUKYIAPHOCTD NPSIMOU U
mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH IIPSIMOH U
IJIOCKOCTH

Teopema o cyliecTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOU, IPOXOAAIIEH
4yepe3 TOUKY IPOCTPaHCTBA U
MEPIEHIUKYISIPHOM K INIOCKOCTH

12.12.2025

16.12.2025

17.12.2025

19.12.2025




[1n0ckoCTH ¥ IepIEeHAUKYISIPHbIE UM

45
MPSIMbIE B MHOTOTPaHHHUKAX 23.12.2025
46 [Tn0cKOCTH ¥ IePICHAUKYIISIPHBIC UM
IIpsIMbIE B MHOTOTpaHHHUKAX 24.12.2025
[lepienuKyIsip ¥ HAKIOHHAS.
47 [TocTpoenue neprneHauKyspa U3 TOUYKU Ha 96.12.2025
PSIMYIO
[lepnieHquKyIsip ¥ HAKIOHHAS.
48 [TocTpoenue neprneHauKyspa U3 TOYKU Ha 30.12.2025
MPSIMYIO
49 Teopema o TpEX neprneHAnKyJIsapax
(npsimast u oOpaTHas) 13.01.2026
50 Teopema o TpEX neprneHAnKyJIsIpax
(npsiMast u oOpatHas) 14.01.2026
51 Y101 MeXKAY CKPEIIUBAIOIIUMHUCS
MPSIMBIMU 16.01.2026
[Touck nepreHANKYIIPHBIX MPSMBIX C
52
TTOMOIIBIO iiepneHmemepHHx 20.01.2026
TUIOCKOCTEH
53 OpToroHaibHOE IPOSKTUPOBAHNE 91.01.2026
[Toctpoenue ceuenuii Kyoa, MPU3MBI,
54 i
MIPaBUIIbHOM l'II;IpaMI/II[BI C TIOMOIIBIO 93.01.2026
OPTOTOHATLHOW TIPOCKITHH
[Toctpoenue ceuenuii Kyoa, MpU3MBI,
55 MPaBWIBHOM MUPAMHUJIBI C IOMOLIBIO 97 01.2026

OPTOTOHAJILHOM MPOEKIUH




56

CumMeTpusi B IPOCTPAHCTBE OTHOCUTEIILHO
II0CKOCTH. [1nockocTH cuMmeTpuii B
MHOT'OTPaHHUKAX

28.01.2026

57

[Ipu3Hak neprneHaAuKyJISIPHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIICCTBUE CUMMETPUU

30.01.2026

58

59

IIpaBuiibHBIE MHOTOTpaHHUKHU. Pacuér
pacCTOAHUM OT TOYKH 10 MIOCKOCTH

IIpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
pacCTOsIHUM OT TOYKHU JO MIIOCKOCTH

03.02.2026

04.02.2026

60

CriocoObl OIyCTUTh NEPIEHAUKYJIISAPBIL:

CUMMCETpUA, CABUT TOYKHU I10 HapaHHGHBHOﬁ

MpSAMOit

06.02.2026

61

62

63

CaBur no HenapauienabHON NpSIMOH,
U3MEHEHUE PACCTOSHUN

KontponbHas padorta "B3anmuoe
PacroJI0KEHUE MPSMBIX U IUIOCKOCTEN B
npocTpaHcTae”

[ToBTOpEHME: Yyroy Mexay NpsSMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

10.02.2026

11.02.2026

13.02.2026

64

[ToBTOpEHME: yrom Mexay
CKpELIUBAIOIIUMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

17.02.2026

65

['eomeTprueckre METObI BHIYUCICHUS
yrjla MeXIy MPSIMBIMU B MHOTOI'paHHUKAX

18.02.2026




66

JByrpanubiii yroj. CBONCTBO JTUHEMHBIX
YIJIOB IBYTPaHHOTO yriia

20.02.2026

67

68

69

70

[lepnenaukynspHble maockocty. CBoiicTBa
B3aUMHO IIEPIICHAUKYJIAPHBIX INIOCKOCTEN

[Ipu3Hak neprneHIuKyIsIpHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
IIepeCeUEeHMs ABYX IIIIOCKOCTEN
NEPIEeHIUKYIISIPHBIX TPEThEH IIOCKOCTH
[IpssmMoyronbHBIN Napasienenumnen; Kyo;
U3MEpEeHUsl, CBOMCTBA MPSIMOYTOJILHOTO
napasuiefienunena

TeopeMa 0 JuaroHaJjii npsiMmoyroJibHOTO
napajiieacnuiiea U CJICACTBUC U3 Hee

24.02.2026

25.02.2026

27.02.2026

03.03.2026

71

CrepeomeTpuyuecKe 1 MPUKIaIHbIE
3a7a4M, CBA3aHHbBIC CO B3aNMHBIM
PacIoI0KEHUEM NPSIMBIX U TIIOCKOCTH

04.03.2026

72

73

74

HOBTOpeHI/IGZ CKpCHINBAOIINUECCA TIPAMBIC,
mapaJljICJIbHBIC IIJIOCKOCTU B CTaAaHAAPTHBIX
MHOT'OrpaHHUKax

[Tapa napanienbHbIX IUIOCKOCTEN Ha
CKPELIUBAOIIUXCS MIPSAMBIX, PACCTOSTHUE
MEXy CKPEIIHUBAIOLIUMUCS NIPSIMBIMU B
ITPOCTBIX CUTYALHIX

PaccrosHue oT TOUKH A0 IIJIOCKOCTH,
pacCTosAHUC OT HpﬂMOﬁ J0 IIITOCKOCTH

06.03.2026

10.03.2026

11.03.2026




Brrunciienue pacCTosTHUN MEXITY

75 CerH_II/IBaI-OI_HI/IMI/ICjI IPSMBIMU C TOMOIIBIO 13.03.2026
HEePIEHAUKYISIPHON MIIOCKOCTH
TpéXrpaHHbIll yroi, HEpaBeHCTBA IS
TpexrpaHHsix yrioB. Teopema [Iudaropa,
76
TEOpEeMbI KOCUHYCOB U CUHYCOB JJIsI 17.03.2026
TPEXTPAHHOTO yTIia
77 DneMeHTHl ChepruIecKoil reOMETPUH:
reo/Ie3nYecKue JMHUN Ha 3emIie 18.03.2026
78 KonTponbnas padota "Yrisl u
paccrostHuS" 20.03.2026
79 Cucremaru3zanus 3HaHul "MHOTOrpaHHUK
U €T0 JIEMEHTHI" 31.03.2026
80 [Inpamnpa. Buael nupamun. IpaBuinbHas
nupamua 01.04.2026
81 [Tpusma. Ilpsimast 1 HaKIOHHAs! TPU3MBI.
IIpaBuibHas mpusma 03.04.2026
82 [IpssMoit napaienenunen,
NPSIMOYTOJIBHBIN Mapasienenunesn, Kyo 07.04.2026
83 Brimykisie MEOTOTpanHUKH. Teopema
Ditnepa 08.04.2026
Brimykibsle MHOTOrpanHuky. Teopema
84 Oitnepa. [IpaBuibHbIe U TOXYNpPaBUIbHbIE 10.04.2026
MHOTOTPaHHUKH
85 KonrtponsHas pabora "MHororpaHHUKH"

14.04.2026




Ilousarue BCEKTOpa Ha IIJIOCKOCTHU U B

86 MIPOCTPAHCTBE 15.04.2026
87 CymMa BEeKTOpOB 17.04.2026
88 Pa3nocTh BekTOpOB 91.04.2026
89 [IpaBuio mapamienenurena 99 04.2026
90 YMHOKEHHE BEKTOpa Ha YUCIIO 94.04.2026
01 Paznoxenue BekTopa 1o 6asucy Tpéx

BEKTOPOB, HE JISKAIUX B OJTHOU MJIIOCKOCTH 28.04.2026
92 CkansipHO€ IpOU3BEIEHUE 99.04.2026
93 Brrauciienue yria Mexy BEKTOpaMu B

MIPOCTPAHCTBE 05.05.2026
94 IIpocreimue 3a1aum ¢ BEKTOPaMH 06.05.2026
95 IIpocreiimue 3a1aum ¢ BEKTOpaMH 08.05.2026
96 [Tpocreiimme 3a1aun ¢ BEKTOPAMH 12.05.2026
97 IIpocreiimue 3a1aum ¢ BEKTOpaMH 13.05.2026
98 O0o001eHne U cucTeMaTu3ays 3HaHUH

15.05.2026




99 O000111eHIE U CUCTEMATH3aIUs 3HAHUI 1 19.05.2026
100 HToroBast KOHTpOJIbHAs paboTa 1 1 90.05.2026
101 HroroBast koHTpoIbHAs paboTa 1 1 99 05.2026
102 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1 26.05.2026
OBHIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOI'PAMME

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS OCHOBHOI OBPA3OBATEJILHO

INPOI'PAMMBI
10 KUIACC
Kox . .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrPaMMBbI CPeIHEro 00111ero
HPOBEPIEMOTO | o —
pe3yJbTarta
7 I'eomerpus
7.1 OrnepupoBaTh NOHATHAMU: TOUYKA, IPAMAs, INIOCKOCTh
7.2 [IpuMeHATh aKCMOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX NIPH PELICHUH F€OMETPUUECKUX 3a1a4
7.3 OnepupoBaTh NOHATUSAMU: NapaIEIbHOCTh U MEPHIEHAUKYIISIPHOCT MPSAMBIX U TUIOCKOCTEH
7.4 KnaccudunupoBaTh B3auMHOE PACMONOKEHHE IPSAMBIX M IJIOCKOCTEH B IPOCTPAHCTBE




OnepupoBaTh MOHATUSMU: IBYTPAHHBIA YTrojl, TPaHU JABYIPAHHOTO YIya, peOpo IBYTpaHHOIO yria, JUHEHHBIA yToi

75 JIBYTPAaHHOTO yIJIa, TpayCHas Mepa JBYTPaHHOIO yIia
76 OnepupoBaTh MOHATUSAMHM: MHOTOI'DAHHUK, BBIIYKJIBIH U HEBBIITYK/IbIA MHOIOIDAaHHUK, 3JIEMEHTHl MHOTOTpPaHHMKA,
' IIPABWJIbHBIN MHOTOI'PaHHUK
7.7 Pacrnio3HaBaTh OCHOBHBIE BUIbI MHOTOTPAHHUKOB (IIMPaMUAa, IPU3Ma, IPSMOYTOJbHBIN Mapajlienaenumnes, Kyo)
78 KnaccudunumpoBaTb MHOTOTpaHHUKH, BBIOMpas OCHOBaHHMS sl Kiaccu(UKauuu  (BBIMYKJIBIE W HEBBITYKJIbIE
' MHOI'OI'PaHHHUKH, IPABUJIbHbIE MHOTOIPAaHHHUKH, IPSMbIE U HAKJIOHHBIE IPU3MBI, NTapasliesIenuIe bl)
7.9 OnepupoBaTh NOHATUAMH: CEKYIIas IUIOCKOCTb, CEYEHNE MHOTOTPaHHUKOB
7.10 OOBACHATH NPUHLUIIBI IOCTPOCHUS CEYCHU MHOIOI'PAaHHUKOB, CIIOJIb3YSI METO]I CJIEI0B
711 Ctpouthb cedeHHs] MHOIOIPaHHUKOB METOJIOM CJIEZIOB, BBIIOJHATh (BBIHOCHBIE) MIOCKUE YEPTEXKU U3 PUCYHKOB IPOCTHIX
' 00BEMHBIX UTYD: BUJl CBEPXY, COOKY, CHU3Y
Pemate 3agaum Ha HaXOXXIEHHE TE€OMETPUUYECKUX BEIMYMH IO oOpaslaM WIM alropuTMaM, NPUMEHSs H3BECTHBIE
7.12 AQHAINTUYECKUE METOABI IPU PEIICHUN CTaHAAPTHBIX MATEMaTHYECKHX 3a]a4 Ha BBIYHUCICHHE PACCTOSHHUNA MEXIY ABYMs
TOYKaMHM, OT TOUKH JI0 MPSAMOM, OT TOUKH/IO MIIOCKOCTH, MEX]TY CKPELIUBAIOIIUMUCS TPIMBIMU
Pemate 3agaum Ha HaXOXXIEHHE TE€OMETPUUYECKUX BEIMYMH IO oOpaslaM WIM alropuTMaM, NPUMEHSs H3BECTHBIE
7.13 QHAINTUYECKUE METOABl IPHU pPEIICHUN CTaHJAapTHBIX MAaTEeMaTH4YEeCKMX 3aJad Ha BBIUHACICHHE YIJOB MEXKIY
CKPEIINBAIOIIUMHUCSA IPSIMBIMHU, MEKIY MPSIMON U IUNIOCKOCTBIO, MEKY IIJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB
714 Boruncnsate 00bEMBI M TUIOIIAIU TOBEPXHOCTEN MHOTOTPAaHHUKOB (IIpHU3Ma, MUpaMUa) ¢ IPUMEHEHUEM (POPMYJI, BEIUUCIISTh
' COOTHOILIEHUS MEXY MJIOLIAASIMH ITOBEPXHOCTEN, 00BEMaMH MOA0OHBIX MHOTOIPaHHUKOB
715 OnepupoBaTh MOHATHSIMHM: CUMMETPUSI B IPOCTPAHCTBE, LIEHTP, OCh M IUIOCKOCTh CUMMETPHHM, LIEHTP, OCh U IUIOCKOCTb
CUMMETpUHU QUTYPBI
716 W3Bnekath, mpeoOpa3oBbIBaTh M WHTEPHIPETHUPOBATH HMHPOPMALMIO O MPOCTPAHCTBEHHBIX TI€OMETPUYECKHUX (urypax,
' IIPEJICTABICHHYIO HA YEPTE)KaX U PUCYHKAX
717 [IpumensTh TeomeTpuyeckue (akThl ISl pElIeHUsT CTEPEOMETPUUECKUX 3a/lad, MPEeNoJaralollliX HECKOJIBbKO IIaroB
' pelIeHus, eClId YCIOBUS IPUMEHEHUs 3aJ]aHbl B IBHOI Gopme
718 [IpumensaTs mnpocTelne MNporpaMMHBIE CpPEACTBA M AJIEKTPOHHO-KOMMYHHMKAIMOHHBIE CHUCTEMBl IIPU pELICHUU

CTEPEOMETPUIECKUX 3a/1a4




HpI/IBO,Z[I/ITB IIPUMEPBI MaTEMaTHYCCKUX 3aKOHOMepHOCTeﬁ B IPpUPOAEC M KH3HH, pacCliO3HAaBaTh IIPOSABJICHHUEC 3aKOHOB

7.19

FEOMETPHUH B UCKYCCTBE

[IpuMeHsTh MOTyUYEHHbIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATh pEabHbIE CUTYyallMd U MPUMEHSITh U3yUCHHbIC TTOHATHUS B
290 MPOIIECCE MOUCKA PEIICHUSI MAaTeMAaTUYECKH CHOPMYIIMPOBAHHOMN MPOOIEMBI, MOJICITUPOBATH PEABHBIE CUTYAI[NH HA S3BIKE

TCOMCTpHH, HUCCICAOBATH IMOCTPOCHHBIC MOJACIN C HUCIIOJIB30BAHUCM TI'COMCTPHYCCKUX MOHATUN U TCOpPCM, alIiapara
anre6pbl, peuiaTh IMPAaKTHUICCKUC 3a/1a4u, CBA3aHHBIC C HAXO0XKACHUCM I'COMCTPUICCKUX BCIINYUH

INPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUA
10 KUIACC

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

Kon
7 I'eomeTpus
71 OcCHOBHBIE TIOHSATHS CTEpeoMeTpHH. Toduka, TpsiMas, IUIOCKOCTh, TMPOCTPAaHCTBO. [loHsATHE 00 aKCHOMAaTHYECKOM IIOCTPOCHUHU
' CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIICJCTBUS U3 HUX
B3anMHoe pacnosoxeHue MpsiMbIX B IPOCTPAHCTBE: MepeceKarouecs, napauiebHble U CKpelrBatoimecs npsmele. [lapannensnocts
7.2 = TpAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE: MapajuleibHbIC MPsMbIE B MPOCTPAHCTBE, MAPAJUIETBHOCTh TPEX MPAMBIX, MapaUIeIbHOCTD

MPSIMO U MJIOCKOCTHU. YTJIBIC COHANPABICHHBIMU CTOPOHAMH, YTOJI MEXKAY MPSAMBIMU B IpocTpaHCcTBe. [lapanienbHOCTh MI0CKOCTEH:




napasuieNibHble MII0CKOCTH, CBOMCTBA MapallieNbHbIX I10cKocTeil. [IpocTeiime mpocTpaHncTBeHHbIE (DUTYPBI HA MIIOCKOCTU: TETPAdIpP,
Ky0, mapaJijienenumnes, NoCTPOeHUe CeueHu i

[lepieHAMKYIAPHOCTD TOPSAMOM M IUIOCKOCTH: IMEPHEHAMKYJISPHBIE TMPAMBbIE B NIPOCTPAHCTBE, MPSAMBIE MapAJUICIbHbIE W
MEPIEHANKYJSPHBIE K IUIOCKOCTH, MPU3HAK MEPIECHAUKYISIPHOCTU MPSAMOU M IJIOCKOCTH, TEOPEMA O MPSIMOM IMEPIECHAUKYISIPHON
7.3 IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YTrOJ MEXKIY NPSAMOW M IUIOCKOCTBIO, IBYTPAaHHBIM YTOJI, JIMHEWHBIA Yrojda JABYI'PAHHOIO YIJa.
[lepnieHnuKyIsp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 TIOCKOCTH, PACCTOSIHUE OT MPSIMOM A0 IUIOCKOCTH, MPOEKIHs (PUTYphI Ha
IJIOCKOCTh. [lepreHIuKyIsspHOCTh MIIOCKOCTEN: IPU3HAK MEPIEHINKYIISIPHOCTH JBYX IUIOCKOcTel. Teopema o TpéX nepneHauKyspax

IlousTue MHOI'OrpaHHrWKa, OCHOBHBIC JJICMCHTbBI MHOI'OI'PpAHHMKA, BBIIYKIBLIC W HEBBIIYKIBIC MHOI'OIPAaHHUKH, pasBépTKa
MHOIr'OrpaHHuKa. HpI/ISMaZ N-yrojbHas mpu3Ma, 'paHd W OCHOBAHHUSA IIPU3MBI, IpsMas W HAKIOHHAs IPHU3MBI, OOKOBast U TOJIHAS
IOBCPXHOCTH ITPHU3MBI. Hapaﬂneﬂennnen, HpﬂMOerHLHHfI napajjicjacnuiica u €ro CBOMCTBA. HI/IpaMI/IIlaZ N-yrojpHas nupamuga, rpaHu

7.4 U OCHOBAHHUC ITHMpPaAMHUIBI, OOKOBasg M IOIHAS MMOBCPXHOCTL IIUPpAMHABI, IIPABUJIbHAA U yceqéHHaﬂ nupamMuaa. OneMEHTHBI IIPpU3MbI U
InmupamMubl. HpaBI/IJIBHBIC MHOI'OI'paHHUKU: IMOHATHC IMPAaBUJIbHOI'O MHOI'OI'paHHHMKA, ITPpaBUJIbHAA IIPpHU3Ma W IIPpaBUJIbHAA IIUpaMKlia,
IpaBUJIbHasA TPCYroJibHasA IMUpaMuJa U HpaBI/IHBHHﬁ TETpadIP, KY6 Hpe,[[CTaBJ'ICHI/IC O MpPaBUJIBHBIX MHOTI'OT'paHHHKAX: OKTas3ap,
AOJCKadAp U UKOCAdAPYTruc CeueHus MIPpU3MBI U ITUPAMUBI

75 CI/IMMeTpI/ISI B TMPOCTPAHCTBE: CUMMCTPUA OTHOCUTCIIBHO TOYKH, HpSIMOfI, IUIOCKOCTH. DJIEMCHTHI CUMMCTPUU B MHUpaMHJax,
. Hnapajiiejenmieaax, rmpaBUJIbHbIX MHOT'OI'paHHUKAX

Boruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pE€0pa, TuaroHau, yrisl. [1nomans 00KoBOM MOBEPXHOCTH M IIOJTHOW MOBEPXHOCTH NMPSMOI
7.6 MIPU3MBI, IJIOLIAJb OCHOBaHUI, TeopeMa 0 OOKOBOM MOBEPXHOCTHU NMpsAMOM npu3msbl. Ilnomans 60k0BOH MOBEPXHOCTH U MOBEPXHOCTH
MpaBWJIbHOM NMHpaMuUbl, TEOPEMa O IUIOMAAN yceu€HHOM nupamubl. [lonarue o0 o0béme. O0BEM nMUpaMuabl, IPU3MbI

1.7 HO,Z[O6HLI€ TCJIa B IPOCTPAHCTBC. CooTHonIeHUS MCKAY TUIOIagIMU HOBerHOCTCﬁ, o0BEMaMu HOI[O6HBIX TC

MPOBEPAEMBIE HA EI'3 IO MATEMATHUKE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIET'O OBPA30OBAHUA



Kon nposepsiemoro
TpeOoBaHMA

IIpoBepsieMble TPeGOBAHMSA K MPeIMETHBIM Pe3y/IbTaTaM OCBOECHHSI OCHOBHOH 00pa3oBaTe/ibHOI MPOrpaMMbl CpeiHero 001Iero
o0pa3zoBaHus

Brnanenue MeToaMu TOKa3aTeNbCTB, AITOPUTMAMHU PEIICHH 3a/1a4; yMeHUe (OPMYJIUPOBATh U ONIEPUPOBATH MOHATHIMU: OIPEICICHUE,
aKCHOMa, TeopeMa, CIICACTBUE, CBONCTBO, MPU3HAK, JI0KA3aTEIbCTBO, PABHOCHIBHEIC (DOPMYITHPOBKH; IIPUMEHSITh UX; YMEHUE (POpMYyIIH-
poBaTh 0OpaTHOE U MPOTUBOIOIOKHOE YTBEPKICHUE, IPUBOJUTH IPUMEPBI M KOHTP HPHUMEPBI, HCIIOIB30BATH METO]] MATEMaTHICCKON
MHYKIHH; IPOBOHUTH JOKA3aTeIbHbIC PACCYKICHUS P PEIICHUH 33124, OLIEHUBATD JIOTHYECKYIO IIPABUIILHOCTh PACCYKACHHMN; YMEHHUE
ONICPUPOBATh MOHATHSAMHU: MHOXKECTBO, IIOAMHOXECTBO, OIEpallid HAJ MHOXECTBAMU; YMEHHE WCIOJIb30BaTh TCOPETHKO-
MHOKECTBCHHBII amlmapar il ONMUCAHUS PEAbHBIX MPOIICCCOB M SABJICHUI WM MPH PEIICHUU 3a7ad, B TOM YHCIC U3 APYTHX YISOHBIX
[PEIMETOB; YMEHHUE ONEPUPOBATH MOHITUSIMU: Tpad, CBsI3HBIH rpad, IepeBo, UK, rpad Ha MIOCKOCTH; YMEHHE 331aBaTh U OMKCHIBATH
rpadbl pa3IMYHBIMHU CITIOCOOAMM; UCTIOIH30BATh Tpadbl PH PEIICHUH 3a1a4

YMeHnue onepupoBaTh NOHATUSAMU: HaTYypaJlbHOE YMCIIO, LIEJI0€ YUCIIO, CTENEHD C LIEIbIM I10Ka3aTelleM, KOPEHb HaTypalbHOW CTENEHHU,
CTENCHb C pAIMOHAIBHBIM IIOKa3aTelIeM, CTENECHb C JEHCTBUTENBHBIM IIOKA3aTeNleM, JIOTapu(M dYHCia, CUHYC, KOCHHYC M TAaHTCHC
MIPOM3BOJIBHOTO 4YHCJIa, OCTAaTOK IO MOAYJIO, PAaLlMOHAIbHOE YHCIO, MPPALMOHAIBHOE YHMCIIO, MHOXKECTBA HATYpaJbHBIX, ILIEJIBIX,
palMOHANBHBIX, NEHCTBUTEIBHBIX YHCET;, YMEHHE HCIOIb30BaTh MPU3HAKH JCITHMOCTH, HANMEHBIINN OO NETUTeNh U HAaNMEHBIIee
ofIree KpaTHOe, arOpUTM EBKIINA MU pelIeHuH 3ajay; 3HAKOMCTBO C PA3IHYHBIMU ITO3UIIMOHHBIMU CHCTEMAaMHU CUHUCIICHUS, YMEHHE
BBINOMHATh BBIYUCICHUE 3HAYCHUH M INpeoOpa3oBaHMS BBIPAXKECHUI CO CTENEHAMH M Jorapudmamu, mnpeodOpa3zoBaHus IpoOHO-
palMOHANBHBIX BBIPAKECHHI; YMEHIE OICPHPOBATh MOHATHAMH: TOCIIEIOBATEIEHOCTD, apu(METHIECKasl IIPOTPECcChsl, TeOMETPHUIECKast
nporpeccusl, 06CKOHEUHO yObIBaroIIas FeOMETPUUECKasl IPOrPECCHsl; YMEHHE 33JaBaTh MOCIEA0BATEABHOCTH, B TOM YHCJE C IOMOILBIO
PEKYPPEHTHBIX (OpMyJI; YMEHHE OICpUPOBATh MOHATHAMHU: KOMIUIEKCHOE YHCIIO, COMPSDKEHHBIE KOMIUICKCHBIC YHCNA, MOAYINb
U apryMEHT KOMIIJIEKCHOTO YHCIa, (JopMa 3allicH KOMIUIEKCHBIX YHCelNl (FeOMETpHUYecKasi, TPUTOHOMETpHUUECKash M anreOpandeckas);
YMETb IPOU3BOANTH apr(MeTHUECKHE NeHCTBUS C KOMIUIEKCHBIMH YHCIaMHU; TIPUBOIUTH PUMEPHI HCIOJIb30BAHHS KOMIUIEKCHBIX YHCET;
OIIEpPUPOBATh NOHITUSIMU: MaTpuLa 2x2 U 3x3, onpenenuTenb MaTPHUILIbL, TEOMETPUUECKHH CMBICI ONPEAEIUTENS

YMeHHne onepupoBaTh MOHATHSAMH: palloOHAbHBIC, HPPaIllMOHATBbHBIE, MTOKa3aTebHbIE, CTENICHHbIC, JOTapu(MHUYECKUE, TPUTOHOMET-
pUYecKHe YpaBHEHUS U HEPaBEHCTBA, UX CHUCTEMbI, YMEHUE ONEPUPOBATH MOHATUSAMH: TOXKAECTBO, TOXKIECTBEHHOE Mpeodpa3oBaHue,
YpaBHEHHUE, HEPABEHCTBO, CUCTEMa ypaBHEHHUI W HEPaBEHCTB, PaBHOCWJIBHOCTb ypaBHEHHi, HEPABEHCTB M CHUCTEM; YMEHHE pellaTh
YPaBHEHUs, HEPABEHCTBA U CUCTEMbI C IIOMOLIbIO Pa3jJMYHbIX NPUEMOB; pelIaTh YpaBHEHMsI, HEPABEHCTBA M CUCTEMBI C NapaMeTpoM;




Kon nposepsiemoro
TpeOOBaAHMA

IIpoBepsiemble TPeOGOBaHUS K PeAMETHBIM pe3yJibTaTaM 0CBOEHHUsI 0OCHOBHOI1 00pa3oBaTe/ibHOM MPOrpaMMbl CpeHero o01ero
o0pa3zoBaHus

MIPUMEHATh YpPaBHEHUs, HEPABEHCTBA, UX CHCTEMBI AJISl PElIeHUs MaTeMaTUYeCKHX 3a/1ad W 3a/lady U3 Pa3lIM4HBIX oOjacTell HayKu U
peaIbHON KU3HU

YMeHHe oneprupoBaTh NOHATHAME: (QYHKIHSA, YETHOCTh (DYHKITHH, IEPHOIUIHOCTE (PyHKIINH, OTPaHHIEHHOCTh (DYHKIIMH, MOHOTOHHOCTD
(YHKLUH, SKCTpeMyM (yHKIIMU, HanOOoJIbIlIee M HAUMEHbIlIee 3HaUeHUS (DYHKIIUHU Ha IPOMEXYTKE, HeNpephIBHAs (PYHKIMS, aCUMITOTHI
rpaduka GpyHKIMHU, TIepBas U BTOpas MPOH3BOJHAS (PYHKLUH, FeOMETPUUIECKUIl U (pu3ndecKuil cMbICT NPOU3BOIHOM, epBooOpa3Has,
OIIpeIeNIEHHBIN NHTETpall; YMEHHE HaXOANTh aCHMITOTHI Ipadrka QyHKIUH; YMEHHE BBIYMCIIATH IPOU3BOAHBIE CYMMBI, IIPOU3BEICHUS,
JaCTHOTO W KOMIIO3WIMK (YHKIWMH, HAXOIUTh ypaBHEHHWE KacaTenbHOW K TpaduKy (YHKIMH; yMEHHE HaXOAWTH IPOHM3BOIHEIE
JJIEMEHTapHBIX (PyHKIMH; YMEHHE HCIIOIb30BATh MPOU3BOIHYIO IS MCCIeNOBaHUSA (YHKUUI, HaXOIUTh HAaHOOJbIINE U HAUMEHBIINE
3Ha4eHUs! QYHKIUI; CTPOUTH rpauKU MHOTOUICHOB C UCIIOIB30BAHUEM allllapaTa MaTeMAaTHUECKOT0 aHAIHM3a; IPUMEHSITh IIPOU3BOIHYIO
IUTSL HAXOXKJICHNS] HAWIYy4IIero pemieHus B NPUKIATHBIX, B TOM YHCIE COIHAITbHO-DKOHOMHUYECKNX M (PU3MYECKHX 3a7adax; HaXOAUTb
wIonaad M o0bEMBI (QUTyp C MOMOIIBIO HHTErpaja; HPHBOAWTH NPHMEPHl MaTEeMaTHYECKOTO MOAEIHPOBAHUS C IIOMOIIBIO
JuddepeHIanbHbIX YpaBHEHUI

YMeHue onepupoBaTh MOHATHAMU: rpaduK QyHKIMH, oOpaTHas (QyHKIMS, KOMIO3UIMSA (YHKIUH, TuHEeHHas QyHKUUs, KBagpaTHIHAas
GbyHKIWSI, panroHalbHas (BYHKIHSA, CTeIeHHas (QYHKIHSA, TPUTOHOMETpUIEeCKre (PYHKITUU, 0OpaTHBIC TPUTOHOMETPUYECKHE (DYHKIIHMH,
TOKa3aTenbHas

u sorapupmuyeckas (YHKIUM;, YMEHHE CTPOUTH IpaUKH H3YUEHHBIX (DYHKLUH, BBINOJHATH IMpeoOpa3zoBaHus rpaukoB (QyHKUIUH,
UCTIONB30BaTh TpauKu I U3yUYEHUS IMPOLIECCOB M 3aBHCUMOCTEH, MPH PEIICHUH 33Aad U3 IPYTHUX Y4eOHBIX NMPEeIMETOB M 3a1au U3
peanbHOI KU3HH; BBIPAXKATh (dopmymamu 3aBUCHMOCTH MEXKTy BEJINYNHAMH; HCTIONH30BaTh cBoOifcTBa
u rpaduku byHKIMI TUIS penIeHus ypaBHEHUH, HEpPaBEHCTB u 3a1a4
C IapameTpaMu; U300pakaTh Ha KOOPAMHATHOM INIOCKOCTH MHOXKECTBA PEIICHUH YpaBHCHUH, HEPABEHCTB M UX CHCTEM

YmMmeHue peliaTh TCKCTOBLIC 3aa4U PA3HBIX TUIIOB (B TOM YHUCJIC Ha IPOUCHTHI, JOJIM U YaCTH, HA IBUKCHHUC, pa60Ty, CTOUMOCTD TOBApOB
n yciayr, HaJloru, 3aJadyu Hu3 obnacTu YOpaBJICHUA JIMYHBIMH U CeMEHBIMU (1)I/IHchaMI/I); COCTaBJISITb BBIPpAXCHUA, YpPaBHCHUS,
HEPABCHCTBA U UX CHUCTEMbI IO YCJIOBUIO 3aa4u, UCCICAOBATh IMOJTYUYCHHOC PCIICHUE U OLCHUBATDH HpaBJIOl'IO}IO6HOCTB PEIYIbTATOB,
YMEHHUE MOACINPOBATH PC€AJIbHBIC CUTYalluH Ha A3BIKC MATEMATHKH,; COCTABJIATH BbIPAXKCHUA, YPABHCHHWA, HCPABEHCTBA U UX CUCTEMBI I10

YCJOBHIO 3aa49U, UCCJICAOBATb HOCTPOCHHLIC MOJICJIN C MCIIOJIb30BAHWEM allllapaTa anre6pLI, MHTCPIIPETUPOBATH HOJ'Iy‘-IeHHBIﬁ PE3YJIbTAT

YMeHne onepupoBaTh MOHATUSAMU: CpeHee apuMeTHUECKoe, MeIuaHa, Haubobllee W HauMEHbIIIee 3HAUCHUS, pa3Max, JTUCTICPCHs,
CTaHAAPTHOE OTKJIIOHEHHE YMCIIOBOTO Habopa; yMEHHE M3BIICKaTh, HHTCPIPETUPOBATH HH(POPMAIIUIO, TIPEACTABICHHYIO B TabIHIaX, HA
JrarpamMMax, rpadukax, OTpaKaronlylo CBOWCTBA PeabHBIX MPOIIECCOB U SBJICHUI, PEICTABISITh HHMOPMAITUIO C TIOMOIIBIO TAOJIHII U




Kon nposepsiemoro
TpeOOBaAHMA

IIpoBepsiemble TPeOGOBaHUS K PeAMETHBIM pe3yJibTaTaM 0CBOEHHUsI 0OCHOBHOI1 00pa3oBaTe/ibHOM MPOrpaMMbl CpeHero o01ero
o0pa3zoBaHus

auarpamM; HUCCJICA0BATHL CTATUCTUYCCKUC MNAHHBIC, B TOM YHCIIC C MMPUMCEHCHUCM rpa(bnquKHx METOHAOB M DJJICKTPOHHBIX CPEICTB;
I‘pa(i)I/I'-IeCKI/I HCCJICJOBATh COBMCCTHBIC Ha6J'I}OI[CHI/I${ C IOMOIIBIO JarpamMm pacCCrBaHU U JIMHEHHOM perpeccuun

YMeHne OonepupoBaTh MOHITHSAMHE: CIIYYaiHBIA OMBIT U CIIydaifHOEe COOBITHE, BEPOATHOCTD CIYYaifHOTO COOBITHS; YMEHHE BBIUHCIATH
BEPOSITHOCTB C UCTIOJIB30BAHUEM IPaHUECKUX METOJIOB; IPUMEHSTH (DOPMYJIBI CIIOKEHUS U YMHOXEHUS BEPOSITHOCTEH, (hOPMYITy ITOJTHON
BEpOsITHOCTH, (opmyny bepHymau, koMOMHATOpHBIC (AKTBl U (GOPMYJBI; OILEHUBATH BEPOSATHOCTH PEANbHBIX COOBITHH; yMEHME
OIlepUpOBAaTh MOHATUAMMU: Cly4yailHas BeJIMYMHA, paclipelielleHne BepOSITHOCTENH, MAaTEMaTUYECKOe 0’KUAAHNE, TUCTIEPCHs] U CTaHIapTHOE
OTKJIOHCHHE CIyYailHOH BENMYMHEI, (YHKIUH paclpefelieHus] W IUIOTHOCTH PaBHOMEPHOTO, MOKA3aTeILHOTO W HOPMAIBHOTO
pacripeiesieHuil; yMEHHE UCIIOIb30BAaTh CBOMCTBA W3YyUCHHBIX PAcCIpelesieHUH IS peIleHHs 3a/1ad; 3HAKOMCTBO C MOHSATHAMH: 3aKOH
OOJIBIINX YHCEJI, METObI BHIOOPOYHBIX UCCIECAOBAHNIN; YMEHUE IPUBOIUTH IPUMEPHI IPOSBICHUS 3aKOHA OONBIINX YHCEN B IPUPOTHBIX
1 OOLICCTBCHHBIX SIBJICHUAX; YMECHHE OIEPHPOBATH MOHATHSIMH: COUYETAaHUE, IIEPECTAaHOBKA, YHCIO COUYCTAHHH, YHCIO MEPECTaHOBOK;
ounoM HrroToHa; yMeHHE IpUMEHITh KOMOMHATOPHEIE (DAKTBHI U PACCYKICHUS IS PEIICHHS 3a/1a4; OIICHIBATH BEPOSITHOCTH PeallbHBIX
COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJIETIh ¥ HHTEPIPETHPOBATh NOTYUYEHHBIM Pe3ysIbTaT

YMeHue onepupoBath NOHATUAMU: TOUKA, IIPsAMasi, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY, BEIMUUHA yIJIa, IJIOCKUN YIroJl, IByTpaHHbIA
Yroin, TPEXIPaHHbIA Yroj, CKPEIIMBAIOIUECS IPsAMBIC, NapalIeNbHOCTh U NIEPIEHIUKYISIPHOCTD MPSAMBIX M INIOCKOCTEH, YTOJI MEXIY
IPSAMBIMH, YTOJI MEXIY NPSIMOU M IUIOCKOCTBIO, YTOJ MEXKAY IUIOCKOCTSAMH, PACCTOSHUE OT TOYKH IO INIOCKOCTH, PACCTOSHHUE MEXKIY
MPSMBIMH, PACCTOSIHUE MEXIY MIOCKOCTSIMU; YMEHHE UCTIONb30BaTh IIPU PELICHUH 33/1a4 U3Y4YEHHbIE (DAKTHI U TEOPEMBI IITAHUMETPUY;
YMEHHE OLICHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA; CTPOUTh MaTEMAaTHUECKUE MOJIENIN C TIOMOILBIO TEOMETPUIECCKUX OHITHH 1
BEJIMYUH, PEIIATh CBA3aHHBIC C HUMM IIPAKTHYECCKUE 331441
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YMeHne onepupoBaTh MOHITUSMHE: IJIOMAAb (UTYpEL, 00BEM (HUTypHl, MHOTOTPAHHUK, PABIIIBHBINI MHOTOTPAaHHUK, CEUYCHHE MHOTO-
TpaHHUKa, KyO0, mapayuiesenure]], Ipu3Ma, IupamMmuia, GUurypa v MoBepXHOCTh BPALICHUS, IIMIMHAP, KOHYC, IIap, cdepa, miomanb chepsl,
TUTOIIAIb IOBEPXHOCTH NMUPAMUABL, TIPU3MBI, KOHYCa, IIIHHAPA, 00BEM Ky0a, MPIMOYTOJIFHOTO NapajlieIeiIeia, MTUPaMHuIbl, TPU3MBI,
LWIMHJIPA, KOHYCa, Iapa, pa3sBEPTKA IIOBEPXHOCTH, CEYEHHU KOHYCa ¥ HUIMHAPA, apajlIe/IbHbIE OCH WM OCHOBAHMIO, CEUYEHHE Il1apa,
IUIOCKOCTb, Kacarommasicsi chepsl, TUINHAPA, KOHYCa; YMEHHE CTPOUTH CEUEHHE MHOTOIPaHHUKA, H300pakaTh MHOTOTPaHHUKH, (DUTYPHI 1
MIOBEPXHOCTH BPALIEHUS, UX CEUEHUs], B TOM YUCIIE C IIOMOILBIO JIEKTPOHHBIX CPENCTB; YMEHHUE IPUMEHATh CBOMCTBA T€OMETPUUECKUX
¢uryp, camocTosATeIbHO (OPMYINPOBATH OIPEICIICHNS H3ydaeMbIX (UIyp, BBIABHTATh THIOTE3bl O CBOWCTBAX M MpPH3HAKaX
reoMeTpH4YecKux (Uryp, 0OOCHOBBIBATH MIIM ONPOBEPraTh MX; YMEHHE NMPOBOAUTD KiaccH(puKanuio GUryp 1Mo pa3iIndHbIM MPU3HAKAM,
BBIIIOJTHATH HEOOXOMMbIE JOTIOJIHUTEIbHBIE TOCTPOSHHUS




Kon nposepsiemoro
TpeOOBaAHMA
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IIpoBepsiemble TPeOGOBaHUS K PeAMETHBIM pe3yJibTaTaM 0CBOEHHUsI 0OCHOBHOI1 00pa3oBaTe/ibHOM MPOrpaMMbl CpeHero o01ero
o0pa3zoBaHus

YMeHue onepupoBaTh MOHITUSME: JBHKCHUE B MPOCTPAHCTBE, MAPAJUICIBHBIN MEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B MIPOCTPAHCTBE,
MTOBOPOT, NipeoOpa3oBaHne NO00us, TTOA00HBIE (UTYPHI;, YMEHHE PaCllO3HABATh PaBHBIC U MOJO0HBIE (DUTYPHI, B TOM YHUCIIE B IIPUPO/IE,
HCKYCCTBE, apXHTEKType; HCIOJIb30BaTh I€OMETPUYECKHE OTHOIICHUS MPU PEIICHHH 3a/1a4; HAXOIHWTh I'€OMETPUYECKHE BEIUYHHBI
(muHa, yrom, Iiomans, 00bEM) MpH PEIICHHH 33Jad U3 JAPYTHX y4eOHBIX MPEAMETOB U U3 PEATbHOW JKU3HH, YMEHHUE BBIYHCIIATH
TreOMETPUYECKUE BEIHMYMHBI (JUTHHA, YToJ, IUIOMAnb, 00bEM, TIOIIAlh MOBEPXHOCTH), UCTIONL3YsI N3yUYCHHBIC ()OPMYIIBI U METOIIBI, B TOM
YHCIIe: TUIOIIAb TOBEPXHOCTH IIMPAMU/IBL, IIPU3MBbI, KOHYCA, IIIMH/PA, UIOIIAaab cdepsl; 00bEM KyOa, IPsIMOYTOJIBHOTO TapasLieenuie/a,
MUPAMHUIBL, TPU3MBL, IJIMHIPA, KOHYCA, [1apa; YMEHHE HAXOAUTh OTHOLICHHE 00BEMOB MOJ00HBIX hHUrYyp
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YMeHue onepupoBaTh MOHATUAMH: MPSIMOYTOJbHAsS CHCTeMa KOOPAMHAT, BEKTOpP, KOOPIUHATHI TOYKH, KOOPAWHATHI BEKTOPA, CyMMa
BEKTOPOB, IIPOM3BE/ICHHE BEKTOPA Ha YUCII0, PA3JIOKEHHE BEKTOPa 110 0a3ucy, CKaIsIpHOE ITPOU3BE/ICHHE, BEKTOPHOE TPOU3BEACHHE, YroJl
MEKy BEKTOpaMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIA M KOOPAWHATHBIA METOJ JUIS PEIICHUS] TeOMETPHYCCKUX 33134 U 3a1a4 JAPYrux
y4eOHBIX MPEIMETOB
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VYmMenune BI)I6I/IpaTI> HOJIXOJISH_HI/Iﬁ METOA [Jid PpEHICHUA 3adavdd, NMOHMMAaHUEC 3HAYMMOCTU MATEMAaTUKU B H3YUYCHUU TMPUPOJHBIX
1 OOIIECTBEHHBIX IPOIECCOB U SBJICHUI; YMEHHE PacllO3HAaBaTh IPOSBICHUE 3aKOHOB MAaTEMAaTHKU B MCKYCCTBE, YMCHUE MPUBOIHUTH
MPUMEPHl MATEMATHYECKUX OTKPBITHI POCCUHUCKON U MUPOBOM MaTeMaTUYECKON HAYKH

HNEPEUYEHD 2JIEMEHTOB COAEPKAHUS, ITPOBEPAEMBIX HA EI'3 IIO MATEMATHUKE

Kogx

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

| 1 | Uwcna v BEIYUCICHUS




Kon

IIpoBepsiemMblii 21eMEHT COeP:KAHUS

1.1 HatypanbHsie u nienble yncna. [Ipu3Haku JeTMMOCTH HENbIX YHCE
1.2 ParmonanpHble yriciia. OOBIKHOBEHHBIE U ACCATHYHBIC TPOOHU, IMPOIEHTHI, 0ECKOHEUHbBIE TIEPHOTMUECKUE IPOOH
1.3 ApudMeTHaecKkuil KOpeHb HATYpaIbHOU cTeneHu. JIeWcTBrS ¢ apudMETHISCKUMI KOPHSIME HATYPAILHON CTEIICHH
1.4 Ctemnenb ¢ 1enbpIM nokazaresieM. CTerneHb ¢ palMoHaIbHBIM MoKazaTeneM. CBONCTBA CTETICHH
1.5 CuHyC, KOCHHYC U TaHT€HC YHCIIOBOI'O apryMeHTa. APKCHHYC, apKKOCHHYC, QpKTAaHI'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapum uncna. JlecsTHIHBIC U HATYpAIbHBIC JOTapH(pMBbI
17 JleficTBUTEIBEHBIC YHCIIA. Apn(bMeuTqucme oliepanu ¢ AeHCTBUTEILHBIMU YicTaMu. [IpuOImkEHHbIE BRIYUCICHNS, IPABIIIA OKPYTIICHUS, IPUKHIKA
Y OIIEHKA Pe3yJIbTaTa BEIYHCICHUI
1.8 IIpeobpa3zoBanyie BEIpaKCHUH
1.9 KommniekcHele yncia
2 YpaBHEHUS ¥ HEPABEHCTBA
2.1 Lesble 1 qpoOHO-palMOHANIBHEIEC YPaBHEHHS
2.2 HpparnmoHaibHbIe ypaBHEHUS
2.3 TpUrOHOMETPUUYECKUE YPABHEHUS
2.4 ITokasareybHbIC W JIorapu(OMUIECKHE YPaBHEHHS
2.5 Ienpie u ApoOHO-paOHAILHBIE HEPABEHCTBA
2.6 HpparnmoHanbHbIC HEPABEHCTBRA
2.7 ITokazatenbHble U Torapu(MHUIeCKre HEPaBEHCTBA
2.8 TpHUroHOMETpHUYECKUE HEPABCHCTBA
2.9 CHCTEMBI M COBOKYTTHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHHUs, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Matpuna cucteMsl JIMHEHHbIX ypaBHEeHUH. OnpenenuTenb MaTpUILIb]
3 DyHKIMK U rpaduKu
3.1 OyHKIw, ctocoOs! 3aanust GyHkuuu. I'paduk ¢pynkimm. Bzanmuo odpatasie pyHkuun. YerHeie un HeuéTHBIe GyHKIMH. [leproanueckue GyHKIHH
39 O06mnacTs onpeeneHus 1 MHOXKECTBO 3HaueHui GpyHkumu. Hymu ¢yakauu. [IpoMexyTku 3HAKOMOCTOSHCTBA. [IpoMekyTKH MOHOTOHHOCTH (DY HKIIHH.
MaxkcruMyMbl 1 MUHUMYMEBI yaKImu. Hanbombiee n HanMeHbIee 3HaueHie HYHKIUH Ha TPOMEIKYTKE
3.3 CrenenHas QYHKIMS ¢ HATypaJIbHBIM U IIeJbIM NoKazaTeseM. E€ cBoiicTBa u rpaduk. CBolcTBa U rpad MK KOpHS N-0H cTeeHH
3.4 Tpuronomerpuieckue GyHKINN, UX CBOHCTBA M IpauKH
3.5 IlokasarenpHast u jorapumMuueckasi QyHKIMU, HX CBOWCTBA U rpa KK
3.6 Touxu pa3psiBa. AcuMOTOTH rpadukoB GyHKIWA. CBOHCTBA (DYHKINIA, HEPEPHIBHBIX HAa OTPE3KE
3.7 ITocenoBaTeIbHOCTH, CIIOCOOBI 3aJaHKs ITOCIEA0BATENLHOCTEN
3.8 Apudmerndeckas ¥ reoMeTpuieckas nporpeccun. @opmyiia CIOKHBIX MPOLEHTOB

Hadana MmatemaTideckoro ananmsa




Kon

IIpoBepsiemMblii 21eMEHT COeP:KAHUS

4.1 ITpousBoanas dyHkiyu. [Ipon3BoiHbIe IeMEHTAPHBIX (HYHKIHIA
42 [TpumeHeHe TPON3BONHON K MCCIIEAOBAHNIO (QYHKIMKA Ha MOHOTOHHOCTH M KCTpeMyMbl. HaxoxIeHne HanOOoMbIIero 1 HAaMMEHBIIETO 3HAYCHUS
(hyHKIIMH HA OTpe3Ke
4.3 IlepBooOpasznas. MaTerpan
5 MHO>KeCTBa U JIOTHKA
5.1 MHOXECTBO, OIepaluy HaJi MHOXKecTBaMH. Jluarpammel Ditsiepa — Benna
5.2 Jloruka
6 BeposiITHOCTh U CTaTUCTHKA
6.1 OnmcaTenapHasi CTATHCTHKA
6.2 BeposiTHOCTD
6.3 KombOuHaroprka
7 I'eomerpust
7.1 DUrypsl Ha IIIOCKOCTH
7.2 IIpsiMble ¥ MIJIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHUKH
7.4 Teia ¥ NOBEPXHOCTH BpalllCHMsI
7.5 KoopauHaThl 1 BEKTOPBI

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JI1 YYHEHUKA

I'eomerpusa: JI. C. Atanacsn, B. ®. byry3os, C.b. Kagomues, JI. C. Kucunésa, 3. I'. Ilo3nsxk.




METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET



